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5| #2 3 78 & 85 (Cynoglossus semilaevisGiinther)
1 KA SE T A R IR LR R

%% 1,2,3 é ;}%z 1,2,3 giﬁk%ﬁ( 1,20
(1. AP ] 152k B H G s PR R S B s K R T R 2660715
2. WA SHEOREZIRE Rl S EY T S RS R E W8 266071;

3. LR OK - S B LI 201306)

WE 2012412013 4, LAEF Y 15-20 B 8 #y¢% F 4 (Cynoglossus semilaevis Giinther) #
HHIAERAERIEIL T, 7 dHILTEEHIE 90%-100%. R REE T RRE K L F I G R
fE, XREREMFBIHATTHLREFHRE, 5 A RT-PCR 7 E AT T K E 20 Fn i H 7 7 24T
HRRI, FREHEG—RAET A8 A KM, KR KRY 22-24C, & & F kAT H 7%,
FRIWA ETEE. B, 25 KB ERRRFFHER, ERaEKERTE MR mER A4
ALK, oAl WA S I B E AR, e &A% B RT-PCR &Il 45 R 24
EaRWAENFHEF MM, G2 th RT-PCR #4#l J¥, #4T BLAST thxf, KAZmH G & %
Z IR 09 B 0 R BB BE & 4 4 3K 38R 5 (Red-spotted grouper nervous necrosis virus, RGNNV)# & £
Y AE L PSR 98% LA b, T G f 248 2 3R 0 2 09 Hfh 3 ANFEEI AL . # B85 4h 2 3K R # (Striped jack
nervous necrosis virus, SINNV) | 21 # % 77 4 #% 4 3f 3. J # (Tiger puffer nervous necrosis virus, TPNNV)fn
4B B 4 b 22 IR 3% 7 (Barfin flounder nervous necrosis virus, BENNV) By A8 M 71%—-78%. | . 7T
DAHIE , REFR A I G| AL F 0 5 8 2 KL T B 230 70K 3 O RGNNV L F A, 08 5 6
0 B K E I N RKIE £ R IAE 08 & 85 500 Wy i fn & 2640 4 38 50 2 B0 R AT AL o
RTEAHEAEEE N,

K§ER VR E R R R B BE & 23K 3R 25 ; RT-PCR; A4l

FESERS S941  XEARIREE A XEHS  2095-9869(2016)04-0110-06

- ¥ 7 5 (Cynoglossus  semilaevis Giinther) 2 3%
E L5 # WA R BR800 TIRE M
T IR, IS SNE RN ERERR . AR,
mpEREE . DRAR, BARSHATENHE, S
R 3R I v b DX /K SR A 0 2R A R s R 22— Bl
BRI N T B HOR U LY, SR RS W
K, IFBL TG T AR AL IR (22 5 %5, 1993). H2E,
M TR R R . FRIHIAEE AR AL R S A
TPt AN WIS 22 ey, R A5 Ry A R P

IR EEPEPR IR S (Tang et al, 2008; FKIEE %, 2009;
Zhang et al, 2011; FREGHRSE, 2012),

2012 4EH1 2013 4R, AR R Y10 7 £
JEJE KR RKBBET ™, FR - 5 5 £ 11 2 0L B (R T
Ll PR HE RIS ARG AR, (EAA SR S I E T
L BHESEIG, BERRRGY T SN, ©
AWPERRN], MSEMERIEREET LI 4 TR
Ay, BP. A LES 2 IR B0 9% 75 (Striped jack nervous
necrosis virus, SINNV) ., £1& 7R 5 filfi i 2 R A S 7 (Tiger
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TP 515 185 8 (Cynoglossus semilaevis Giinther) fi 1 ARSI T T 4 1 25 0 58 556 5 5 111

puffer nervous necrosis virus, TPNNV) | 7 i f1 BREAAH 25
YRFE 7% 7 (Red-spotted grouper nervous necrosis virus,
RGNNV) fil 5% B A2 8 bl 25 35 BE 9% 7 (Barfin  flounder
nervous necrosis virus, BFNNV) (Nishizawa et al,
1997). il , B3RP0 RTRE ] LU 10 H 33
Bl 50 4 Fh ff12%(Munday et al, 2002; Sano et al, 2011),
XoJ ¥ 7K S5 5 0 28 0 H 0 2K 1 i BT A R A
SR, A DL 0 oy R e £ A bt 28 R B0 1 A 1

A5 i A 80w 2= T oy A7, % b
IR 0 AT AT, B URUE S e R
P INBEIE I R IR 2, 1% R A 1 0 T I B
I R0 2 Bl 28 SR B0 B 1Y A T AL A 5 O T AR B A
HEME L,

1 MR57EE
11 HmRESE

2012 412013 48, INARKEE B & 10K W 5
f IR RBEAE T, AR R fE LR A, 10~
A Im PRARFE , SRAEHAA BUARLIG RAEIR Y 15-20 H ik
W . —iRsr i RNAlater (Qiagen, Jb&0)
P-AF, T RNA FEHCRR AR, — 34
Davidson’s AFA [EEWR [, H 42Uk .

1.2 HAARFEYH

%t Davidson’s AFA [ & & [5 52 19 ., 57 BT
LI, AT AT R R AR - e fa,
o D6 B (Nikon E800, H A)WIERR AR 4K,

1.3 RNA BJiEE

HU RNAlater A7 G Sk TRZH L2 30 mg, K H
GB EREBGAN S AED AT, i), SRt
W1 A0 BRI HUAL 4L RNA

1.4 RT-PCR #&il

MG GenBank W ELZ /AT KM L IRFEIR T
MR A1, e U ST X % RT-PCR 514, F1: CTG
GTC GGC TGA TAC TCCT, R1: CAA CGC CAT CTG
TGA ACG, HFrY 1 7 BK/NA 399 bps

PLo1.3 R SUE RNA IBiHR, SR
TransScript First-Strand ¢cDNA Synthesis SuperMix
(TransGen, JUI0)HATIG% 5%, 5 B cDNA £54i . 20 pl
JEGESRIRZR : 0.1 pg/pl FEHLT 14 1 pl, SO 1l 2 x
TS 553 5 v 10 pl ZHZ1E RNA 3 ul .DEPC 7K 5 pl.o
U SRR : 25°C 10 min, 42°C 30 min, 85°C 5 min,

B3R G ) cDNA AR #E4T PCR ™44 .25 pl
PCR [ fAZ: 10 umol/L F1 F1 R1 51445 0.5 ul, 2 x
GB-Direct PCR Mix 12.5 pl, ¢cDNA #i4 2 ul, DEPC /K
9.5 ul, PCR W FEF: 94°C 5 min; #RJ5 94°C 30s;
58°C 30s;72°C 1 min, 35 PMEH; HJ5 72°C 5 min,
W 8P AT 1% N EE e HL UK, WSS T4 R

1.5 F5Lk3xt 58S

PCR 74 i A T A W) AR (i) A R Rl kAT
XM, PHES RS AL, i BioEdit 4k
FH1 BLAST K AF AT e SUAR A 2047 o

2 &R
2.1 RIFERIOIE KT

PHAE R, U A0 R R A SRR K T —
fE 22-24°C, FFHKEEREEN 30, pH B 7-8, 1-12
HE DL 30 HEYLL Bl A, 13-30 HiR
()£ 0, FET R ik 90%-100%., 50 H % LA
AN RO o R ST R L SRBE PRI
Byl 4 B K BE PR I S Stk . iRy, bEE
KBS, B A R R 4 . R E
A AR B T, (RN AR TG L L R A
ML 1),

BT Kb s B2 7 R
Fig.1 The diseased fry of half-smooth tongue sole
C. semilaevis in water

2.2 HAAFRIEME

S SR S SR S 0 0 A 44 82
9%, T DA 8 SR B 5 4 M 2 RV B, B
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2 )R 937 %

A 14 R A 0 S 2H R s i A o A RO T 7 5 £
BRI A, s W R A1 A A 2 B
FEAL I A DL AN 2 . XU A= LR T i)z, v
HR A 22 2H 2L 23 9 A s 728 32 2 1 BRI K SR L,
HLAE 23 90 )8 A R i W B A4 7 A B A (14 2)

23 JXEH RT-PCR ¥ 4R

K RT-PCR J5 ¥ % TR 46 09 2 W & 5 A R4 T
R RIEIR R AOAS I . HE PR 4 SR R, SRS
AHERES, TR RGN 25 4 A5 B (1 3).
24 FEILExt 5SS

Xt ik RT-PCR =¥ ¥ 31147 BLAST HeXT,
ERLIR, B 2 RS T (CsCN NNV)

5 RGNNV kP8 i R R ——L 7 A B A b 2230
S 9% B (Seven-band grouper nervous necrosis virus)
(GenBank #& 5 : AY324870.1) 15N HHLIME K 98%,
gy B 9 (Lutjanus stellatus) . 48 K PE VE A BEfA
(Epinephelus marginatus), 4 (Paralichthys olivaceus)
FIA7 [CHE 6% (Trachinotus blochii) i) LR S M 2 IR BE SR
BT HIA I YIAE 98%L) 1 75— TJ51H, CsCN NNV
55515 ET SINNV, TPNNV., BFNNV FE[R A f %
M UM% (Pseudocaranx dentex) i 28R IENGEE . LLEEA T
fili (Takifugu rubripes) #ff 28 35 3E 9% & FI 2% BE 22 ¢
(Verasper moseri) #f 28 38 5E 9% B 1) 7 51 A7 1) 4 A 7E
T1%-78% 2 [AI(K] 4) o MAE B2 1 75 B0 ph 2 I8 5000 7
FEHFHIC 442585 GenBank, #%'5 KJ541748.2,

B2 i T B A AL S U B A Al

Fig.2 The histopathological characteristics of diseased half-smooth tongue sole

A. KLU AL BRI, 100 pm); B, #4212 AL (hR L, 20 pm)
A. vacuolation of brain (Scale bar = 100 um); B. vacuolation of retina (Scale bar = 20 pm)

M 1 2 3 4 5 6

B3 S B Ah 9 RT-PCR K45
Fig.3 The RT-PCR results of diseased half-smooth
tongue sole

M: DL 500™ DNA Marker; 1-4: ffaftdh;
5: BAMEXTEE; 6. PHYEXTHR
M: DL 500™ DNA Marker; 1-4: diseased fish;
5: Negative control; 6: Positive control

3 itie

i T B Ry R B 2 0 K SR A S R, BT
A S AT RS , (145 210 T B0 FR AR H 259
K. iz T hEHHEL, EAMBEE R, 57
PARER, TEEHAE | MEA N, BAMRITR
Bo R, AT R IR T o A X & s fa
I ARSE AR . 22U FEEE S I i RT-PCR Fa ],
AT DA A i 5R FE B 2012 471 2013 4221 75 fin
TR ABIFET 2 A S b 2 IR A0S 5 1 B e 5 2 1

WA R, 13-30 H Y 1 i nfa i sE T
TR . PEIRGE, 13-35 H A0 & 8 BT
AN, B AT IR RS R RE AT,
o 2 200 i R R 4[] P A0 PR S5 ) R A
PR A B I s, DLEE R IRATE A 16 (Ma et al, 2006,
2007; FHGHIAE, 2011), UNSE A0 LA R T fa 2
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CsCN NNV CTGGTCGGCT GATACTCCTG TGTGTCGGCA ACAACACTGA TGTGGTCAAC GTGTCGGTGC TGTGTCGCTG 70
Sevenband grouper NNV L e e e e e Ao oo 70
Epinephelus marginatus NNV . ... ... . .. it i e A e e 70
Golden pompano NNV L i e e e e e 70
White star snapper NNV . i e e e e e 70
Paralichthys olivaceus NNV . C. ... it e e e e e e e e 70
Barfin flounder NNV LG G T s e C..Covven oo Ao LAl 70
Tiger puffer NNV GG e Gttt e e e 70
Striped jack NNV R O B R Toooor ool ALCA ... 70
CsCN NNV GAGTGTTCGA CTGAGCGTTC CATCTCTTGA GACACCTGAA GAGACCACCG CTCCCATCAT GACACAAGGT 140
Sevenband grouper NNV e e e e e e e 140
Epinephelus marginatus NNV .......... Tei Ao 1 140
Golden pompano NNV ... ..., T e e s e 140
White star snapper NNV ... ...... T e e e 140
Paralichthys olivaceus NNV . .. ... . e et e e e e e 140
Barfin flounder NNV .. .... G.T..C..T.... ....... Cov v o T..ATT . ALLCo ALLCTTG. . A 140
Tiger puffer NNV ... ... G..C..T..T..C. .T...T.G.. Ai....... G ..ALATT.. ... A....C A.GC..G..A 140
Striped jack NNV .Gl C..T..T..C. .G..C G..C A..T.C T..C..G.CG 140
CsCN NNV TCCCTGTACA ACGATTCCCT TT——————— C CACAAATGAC TTCAAGTCCA TCCTCCTAGG ATCCACACCA 203
Sevenband grouper NNV ... .. ... ... L 00 e e e e 203
Epinephelus marginatus NNV . ......... ... ... ... .. e e e e 203
Golden pompano NNV ... .. ... ... .0 e e A e 203
White star snapper NNV ... .. .... ... .. ..., L. e e e e 203
Paralichthys olivaceus NNV .......... .......... L e e e e 203
Barfin flounder NNV CA..Cooo. ..o Covivs . G——— . AG.C..... T.....A A JAT..T.. C..T..C.AG 203
Tiger puffer NNV CoGovivnn v, A. CA-CAACTG. ...TTC..GG ..TCGT.... ....... T.. C..TGGT.AG 209
Striped jack NNV C.A..CC... v A. . AACAACGGT T...-C..GA ..TCGT.... .T...T.G.. CG.G..C.A. 209
CsCN NNV CTGGATATTG CCCCTGATGG AGCAGTCTTC CAGCTGGACC GTCCGCTGTC CATTGACTAC AGCCTTGGAA 273
Sevenband grouper NNV ... Gt e e e e e e 273
Epinephelus marginatus NNV . .... Gt e e e e e e 273
Golden pompano NNV e e e e 273
White star snapper NNV o e e e e e e 273
Paralichthys olivaceus NNV ... ... .. . i ittt ettt e e 273
Barfin flounder NNV DTG G e AL LG AT TCATLALL T, oG e T GoLC 273
Tiger puffer NNV LTo.ColCo WT.. . CCAL. CALT... AT TCALT.. A LALLAL... T..CUT... JAL..G...G 279
Striped jack NNV C..CC.C. .T....CAAA C..T..... T GTCACT...A AA...T..C. ......T... .AT...... G 279
CsCN NNV CTGGAGATGT TGATCGTGCT GTTTATTGGC ACCTCAAGAA GTTTGCTGGA AATGCTGGCA CACCTGCAGG 343
Sevenband grouper NNV ... .. ... ... Gt e e e e e 343
Epinephelus marginatus NNV .......... ... Covvvvn inl Co... .. A e e 343
Golden pompano NNV ... .. ... L. Gt e e e e e 343
White star snapper NNV .......... ... Gt e e e e 343
Paralichthys olivaceus NNV . ......... ... Gt e e e e e e e 343
Barfin flounder NNV T C..C..... C..... C.... .TG.G..... AG....... C....TG..A. ....... G.. 343
Tiger puffer NNV T...T..C.. ...Coeooco ..G..Couvn Lol GCTC.. .AAGAAA..T G..C.AAA.. AC........ 349
Striped jack NNV TG..C..C.. C..C..G..C ..G..C.... .... GCG... .AAA...... G.CA..CAGG T...... T.. 349
CsCN NNV CTGGTTTCGC TGGGGCATCT GGGACAACTT TAATAAGACG TTCACAGATG GCGTTG 399

Sevenband grouper NNV ... ... L. . C..Covvvn L. Govvver ol 399

Epinephelus marginatus NNV ... .. .. ittt vt o Coveni i 399

Golden pompano NNV L. . e Cee e e e 399

White star snapper NNV ... .. ... ... e Coee e e 399

Paralichthys olivaceus NNV ... ... .. .. . e e, Coe e e 399

Barfin flounder NNV [CR C.AT ..... GC.A. ....T..T.. C..C..A..A ...... C.G. ...... 399

Tiger puffer NNV .. TC..GGAT ..... AT.G. ....TG.T.. C..... AGTA ..... GAC.. ....C. 405

Striped jack NNV G.AC...GA. ..... AC.G. ....TG.... ... Couun A.......T.. .G.CAC 405

Bl 4 CsCN NNV 5 8 #ffa 25 I8 509 55 4L T 51 (1) FL A

Fig.4 Comparison of the amplicon nucleotide sequence among nine strains of nervous necrosis viruses

CsCN NNV P985 i #l 28 R FE 5 25 (KJ541748.2) ;. Sevenband grouper NNV : 5 77 B €8 1 Z5 IR JE R 5 (AY 324870.1);
Epinephelus marginatus NNV : 7k K78 i £ B 0 4 22 IR B0 5 (KF748942.1); Golden pompano NNV : 7 [QER 6544 £ IR 504
B£(GQ904199.1); White star snapper NNV : [ 2 ## £ I00HEEE(AY 835642.1); Paralichthys olivaceus NNV : ZFfif il 25
INBEHR /5 (KF841612.1); Barfin flounder NNV 4B 2 B 25830 7 (EU236147.1);  Tiger puffer NNV £I#84: Jy fili pfi 22

WAL TE(EU236149.1); Striped jack NNV #54748L65 1 22 YR FE % 77 (AB056572.1)
CsCN NNV: Cynoglossus semilaevis NNV (KJ541748.2); Sevenband grouper NNV: AY324870.1; Epinephelus marginatus NNV:

KF748942.1; Golden pompano NNV: GQ904199.1; White star snapper NNV: AY835642.1; Paralichthys olivaceus NNV:
KF841612.1; Barfin flounder NNV: EU236147.1; Tiger puffer NNV: EU236149.1; Striped jack NNV: AB056572.1



114 ook B

E %37 %

ZRIRBOCIR TG, 0 1525 T Bl A 28 4R P AR T K
il o5 R 0 A B AR P R ) A8 R 2 YAk, e e B
1075 A K JE T (Tanaka et al, 2004; Manin et al, 2011).

AW RT-PCR HEORFFHNE , 735 1k
Yuo g T SR PR SRR EE CsCN NNV [543 L [
FEH . AR He R 50 4 0 s, %R 500 8 A
BT A B | AR OR VG A B S R R Y S Bk ph
ZEIRAUIR 5 (0 RGNNV K& [K 0 ) A A 481 1 i
98%, 15 HiAth 3 Ffr 3ok R 7Y 1) £ 2R b 28 SR B0 75 1) A
IR 71%-78%, L, B NE15  85 1 i 2838
eI EE CsCN NNV i J& F RGNNV 3 [H 7 (Nishizawa
et al, 1997; Toffolo et al, 2007)., *% &Fi% & i It
AT R A B BT, B kANt
INBOA , 0 S e 2 Vi 65 A 1 1 A 2 IR B0 BE AR T
RERVR T [R 37 0 Hofh A BE A Y, A B A H A
BT BT KL% o B T2 8 it 2 b 220K
FUIR T Y USR8,
LT KHARIE T XANTER —F Wi h IR 2 fh i
BT, 38 N P IR AU 1 58 SURGL I LG & A7
11 BE 1 F14R2 W) i (Lates calcarifer) 2 [A] (Hick et al,
2011; Manin et al, 2011), I, 765 fhad R H s 4™
M AT IR ELIHEE , e e R e, A BEL G £ S
ZIRBEIR B (KT AL G874

HRMAIRTUNREE T2, A4 50 RFEFIR
7K 2% (Munday et al, 2002; Sano et al, 2011), {H2f4
BRI ANTE I T o A5 UCIE S22 1 5 6 £ 2
ZRIRBEIR B 1 R AR BRI, X — R BUAE P 0 7 e
s B ¥ R £ A 28 DR B8 7 09 T A T ML I 5 D7 TR AR
HAHEBEMWE L,

& % x #

Dy A oA, RS, AF RO . FE MM
MRt 3R, 2007, 2(53): 354-363

FEHAHE, SRHER, RN, & KT R E RO LAY
FHERMEE. R REFMR(AAF2ER), 2011, 16(1):
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Preliminary Study on Massive Mortality of Hatchery-Reared Half-Smooth
Tongue Sole, Cynoglossus semilaevis, Associated with
Viral Nervous Necrosis

SU Zidan'*?, LI Jin'*?, SHI Chengyin'*"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071;

3. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai  201306)

Abstract In the years of 2012 and 2013, there was an outbreak of disease and massive death of
half-smooth tongue sole (Cynoglossus semilaevis) 15-20 days post-hatching (dph 15-20) in a hatchery of
northern China, and the cumulative mortality reached 90%-100% within one week. The outbreak
occurred in July and August when the water temperature was 22-24°C. The symptoms included erratic
swimming behaviors such as spiraling movement and fast swimming in circles, without hemorrhaging and
ulceration on body surfaces. The histopathological examination revealed typical signs of viral nervous
necrosis. The nerve cells of brain and retina underwent severe vacuolation and necrosis. RT-PCR with
primers of nervous necrosis virus showed positive results in all samples from moribund half-smooth
tongue soles. The RT-PCR products were then sequenced and the sequence alignment was carried out with
BLAST. It was found that the sequence similarity was above 98% between the nervous necrosis virus in
half-smooth tongue sole (CsCN NNV) and five strains of red-spotted grouper nervous necrosis virus
(RGNNV). In contrast, the similarities between CsCN NNV and other three genotype strains of NNV:
Striped jack nervous necrosis virus (SINNV), Barfin flounder nervous necrosis virus (BFNNV), and Tiger
puffer nervous necrosis virus (TPNNV), were only 71%—78%. Therefore, we inferred that CsSCN NNV was
a new strain with RGNNV genotype. It was the first case of naturally occurred RGNNV infection of
half-smooth tongue sole. Our findings provided insights into the epidemic mechanism of RGNNV
infection as well as the prevention of viral nervous necrosis in half-smooth tongue sole.

Key words Half-smooth tongue sole Cynoglossus semilaevis;, Red-spotted grouper nervous necrosis
virus; RT-PCR; Detection
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